Inhibitory potential of postnatal treatment with cyclopamine, a hedgehog signaling inhibitor, on medulloblastoma development in Ptch1 heterozygous mice.
Medulloblastomas (MBs) are thought to be derived from granular cell precursors in the external granular layer (EGL) of the developing cerebellum. Heterozygous patched1 (Ptch1) knockout mice develop MBs that resemble those in humans when the sonic hedgehog (Shh) signaling pathway is activated. The present study was conducted to evaluate postnatal effects of a Shh signaling inhibitor, cyclopamine, on the development of MBs in Ptch1 mice. Ptch1 and wild-type mice were treated daily with subcutaneous cyclopamine at 40 mg/kg or vehicle from postnatal day (PND) 1 to PND14, and the subsequent development of MBs and preneoplastic lesions was examined up to week 12 (W12). Proliferative lesions in the cerebellum, MBs, and preneoplastic lesions were only detected in Ptch1 mice. Cyclopamine treatment resulted in a statistically significant reduction in the incidence and/or area of proliferative lesions at PND14 and 21. The trend of decreasing preneoplastic lesions persisted up to W12. At PND7, cyclopamine treatment reduced the width and proliferation of the EGL regardless of genotype. These results indicate that inhibition of Shh signaling during cerebellar development has prolonged inhibitory potential on MB development in Ptch1 mice. This inhibitory potential might be related to inhibition of EGL proliferation, including preneoplastic MB cells.